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I, Bruce Layman, Jr., declare that I am of ordinary skill in the art of artificial turf 
systems. Upon review of the above noted patent application and without undue 
experimentation, I have come to understand that the artificial turf system of the claimed 
invention p/vvides superior results than systems such as thai found in EP 452,529 A1 ? U.S. 
Patent No. 4,76R,897, U.S. Patent Nr>. 4,444, JUS, »r»H U S Patent No. 6,029,397. Also, due 
at least in part to the complexity of the invention, prior to the claimed invention those of 
ordinary skill in the art typically refused to pursue ideas similar to the claimed invention in 
spite of the understood need for an invention of this nature. 

Regardless, on information and belief, after significant time, effort, and 
experimentation, the invention of the above noted application was created and has produced 
unexpected favorable results. Subsequent to public use of the invention, the invention has 
since been recognized as a desirable alternative to turf systems of the past and the invention 
has even been copied by competitors. 
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I believe that, with similar review of tire above-noted application, another person of 
ordinary skill in the art should understand the superior results of the artificial turf system 
described in the above noted application, superiority with respect to at least the above-noted 
prior art turf systems. 
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© Drainable artificial turl assembly. 



© An artificial turt assemtty (10) has a permeable 
section formed of an upp«r layer (18) of artificial turf 
and a lower layer (20) of snock absorbing material 
positioned below the upper layer (18). An imperme* 
able layer (14) is positioned below the permeable 
section (12) for collecting wator flowing downward 
through the permeable secUon (12). The permeable 
section (12) is separable Irom the impermeable layer 
(14) to form a space for the water flow away from 



the assembly. The space may be formed by having 
the permeable section (12) lying on the impermeable 
layer (14) so that it lifts off the impermeable (14) 
layer and floats on the water that flows through the 
permeable section (12). Alternatively, rigid spacing 
members (128) may be provided for maintaining 
space between the permeable (12) and impermeable 
layers (14) in the absence of water. 
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TECHNICAL FIELD 

The present invention relates to an improved 
artificial turf assembly and, more particularly, to a 
rapidly draining artificial turf assembly for a support 
surface, such as a playing field. 

BACKGROUND ART 

A primary consideration in the design of an 
artificial turf playing field is the ability of the field to 
rid itself of rainwater. Early fields were constructed 
over impervious bases and water was left to simply 
run off the upper turf surface. This runoff was 
unsightly and often interfered with play on the field. 
More recent fields have been designed so that 
water falling onto the turf surface drains through 
the turf assembly and into a pervious base fitted 
with a system of collector drains. The base typi- 
cally consists of a top layer of concrete or asphalt 
resting on a layer of gravel throughout which the 
collector drains are strategically positioned. The 
drains collect and transport the rain water from the 
field. The concrete or asphalt is necessary to pre- 
vent the erosion of fine particles in the base and 
thereby maintain the contour of the field. 

A major drawback with providing such a draina- 
ble field, particularly at the high school or commu- 
nity level, is the relatively high initial cost due in 
targe part to the expense of providing the concrete 
or asphalt and the collector drain system. Also, the 
presence of the concrete or asphalt can cause the 
turf to retain heat and. therefore, greatly increases 
the temperature of the playing field during hot 
weather. This heat often has adverse effects on 
events played on such fields. 

There exists a need, therefore, for an artificial 
turf assembly which can be used to provide a 
drainable playing field which can be produced rela- 
tively inexpensively. 

There exists a further need for such an assem- 
bly which can be used to provide a field which 
does not build up excessive amounts of heat in hot 
weather. 

DISCLOSURE OF THE INVENTION 

The' present Invention provides a rapid draining 
artificial turf assembly which can be used on a 
variety of supporting surfaces, such as a playing 
field, which is less expensive than the above-de- 
scribed conventional artificial turf playing fields. 
This is accomplished by obviating the need for the 
underlying asphalt or concrete support surface, as 
well as the associated drain pipes. 

The assembly compris s a permeable section 
formed of a conventional water permeable upper 
layer of artificial turf and a water permeable lower 



layer of shock absorbing material positioned below 
the upper layer. An impermeable layer, such as a 
plastic or rubber sheet, is positioned beneath the 
lower layer of shock absorbing material and col* 
5 lects water which drains through the permeable 
section. In operation (Le., when it rains), the per- 
meable section and the impermeable layer are 
separable so that a space can be formed there- 
between in which the water is collected. The per- 

10 meable section may be loosely laid over the im- 
permeable layer so that the space is created only 
when the permeable layer floats upon the collected 
water. Alternatively, rigid spacing means may be 
provided to maintain space between the permeable 

/s section and the impermeable layer, even in the 
absence of water within the space. In both cases, 
the water is transported away from the assembly 
through the space. 

A permeable scrim may be positioned between 

20 the lower permeable layer and the spacing means 
to prevent damage to the shock absorbing material 
from the bottom of the lower permeable layer con- 
tacting the top of the spacing means. Also, a per- 
meable venting layer, preferably comprised of a 

25 perforate fabric, may be positioned below the lower 
impermeable layer for venting vapor and/or water 
which might otherwise be trapped within the as- 
sembly. 

When the assembly is incorporated on a play- 
30 ing field, it is preferred that the field be laterally 
sloped downwardly along its longitudinal axis to its 
periphery so that the collected water is drained off 
the field. Collecting means may be placed at the 
periphery of the field to collect the water that has 
35 drained through the turf assembly of the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 Figure 1 is a vertical cross-sectional view of the 
assembly of the present invention in which the 
permeable layer is on the impermeable layer; 
and 

Figure 2 is a vertical cross-sectional view of the 
45 assembly of the present invention illustrating 
another embodiment incorporating spacing 
means. 

BEST MODE OF CARRYING OUT THE INVEN- 
50 TION 

The invention relates to an artificial turf assem- 
bly which drains rapidly and which can be con- 
structed at low cost The term "assembly" is used 
55 herein to refer to any area of artificial surface, such 
as appearing on, for example, an athletic playing 
field, a golf driving mat, an outdoor patio carpet, a 
landfill, or otherwise. The present invention is par- 



3 



EP 0 452 529 A1 



4 



ticularly useful for draining rain water from outdoor 
playing fields. 

Figure 1 illustrates a vertical cross-sectional 
view of a portion of an artificial turf assembly 10, 
such as a section of a football playing field. The 
assembly 10 is comprised of a permeable section 
12 positioned atop an impermeable layer 14 that 
overlies a base 16. 

The permeable section 12 is comprised of a 
water "permeable upper layer of artificial turf 18 
positioned atop a lower layer of shock absorbing 
material 20, which is also water permeable. The 
turf 18 may be bonded onto the top of the shock 
absorbing layer 20 if desired. 

The construction of the artificial turf 18 is well- 
known and any water permeable turf 18 may be 
used in the practice of this invention. In general, 
however, it should be composed of grass-like plas- 
tic blades 22. knitted or otherwise attached to a 
backing sheet 24. The backing sheet 24 may be of 
any suitable material (i.e., woven, felted or extruded 
web), so long as it is water permeable and can 
hold the blades 22 in stable position. Furthermore, 
the backing 22 may be perforated to enhance its 
permeability. 

The layer of shock absorbing material 20 is 
preferably a polymeric pad. A polymeric pad par- 
ticularly suitable for use in the present invention 
comprises a polymeric foam of an interpolymer of 
polyvinyl chloride and nitrile rubber having closed 
cells. Such pads typically should have a thickness 
ranging from about 1/4 to 1 inch (6.3-25.4 mm). To 
provide adequate drainage of water, the layer of 
shock absorbing material 20 should have a plurality 
of vertical perforations 26. Useful perforations have 
been found to have diameters ranging from be- 
tween approximately 1/8 inch (3 mm) to 1/2 inch 
(12.7 mm), although their size may be larger or 
smaller depending upon the needs of the final 
construction. The perforations 26 may be spaced 
as close as 2 inches (5 cm) or as far apart as 8 
inches (15-20 cm) or more. Again, however, the 
spacing of the perforations 26 may vary depending 
upon the needs of the final construction. For exam- 
ple, more and larger perforations 26 may be re- 
quired on fields located in areas of heavy rainfall. 
Also, it may be possible to omit the perforations 
entirely if the shock absorbing material is otherwise 
permeable. 

Alternatively, the shock absorbing layer 20 may 
be comprised an open-celled material through 
which water may drain directly without the need 
for, or in addition to, perforations 26. Furthermore, 
as discussed in more detail below, it is preferable 
that the permeable section 12 have a specific grav- 
ity less than 1 .0 so that it can float upon water. For 
purposes herein, the term "permeable" means ca- 
pable of having fluid drain through the section 12, 



whether through perforations 26 or not otherwise. 

The impermeable layer 14 provides a barrier 
■between the permeable section 12 and the base 16 
through which water cannot pass. The imperme- 

s able layer 14 may be comprised of a sheet (or 
"geomembrane") of impervious material such as 
polyethylene, polyproplyene, polyvinyl chloride, 
polyester, Nylon, or rubber. 

In a first embodiment shown in Figure 1, the 

/o layer of shock absorbing material 20 is loosely laid 
on a sheet-like impermeable layer 14, which in turn 
is positioned upon a sloped water permeable base 
16. Herein, the term "loosely laid" is defined as not 
being physically or chemically attached to the im- 

15 permeable layer 14, but merely resting thereupon. 
When no rain falls onto the assembly, the under 
surface of the layer of shock absorbing material 20 
is in contact with the top of the impermeable layer 
14. 

ao When it does rain, water (identified by arrows 
in the figures) falling on the assembly 10 passes 
vertically through the permeable section 12 via the 
perforations 26 to the impermeable layer 14, there- 
by providing a layer of water upon which the per- 

25 meable section 12 floats. Since the base 16 is 
sloped, the water accumulated in the space be- 
tween the section 12 and layer 14 flows along the 
impermeable layer 14 in a direction corresponding 
to the downward slope of the base 16. When the 

30 present invention is utilized on a playing field, the 
movement of the water through the space is also 
aided by the downward forces exerted by players 
moving about on the field. 

In one particular example of the first embodi- 
es ment, a layer of shock absorbing material 20 that 
was demonstrated to be useful had a thickness of 
about 5/8 inch (16 mm) with 3/8 inch (9.5 mm) 
perforations spaced 3 inches (7,6 cm) apart. The 
layer of shock absorbing material 20 had a specific 

40 gravity of about 0.12, and correspondingly had a 
base weight of 0.39 lbf/ft 2 (1.9 mm of water). Glued 
to the pad to form a water permeable layer 12 was 
a layer of artificial turf 18 comprising Nylon blades 
22 knitted to a polyester backing sheet 24. The 

45 artificial turf 18 had a basis weight of 0.48 Ibf/fta - 
(0.5 mm of. water). When the permeable section 1 2 
was floated on water, the water level rose to a 
height of about 3/16 inch (4.7 mm) on the 5/8 inch 
(16 mm) thick shock absorbing layer 20. This level 

so was well below the level of the artificial turf 18, 

Figure 2 illustrates a second embodiment 100 
of the present invention. Permeable section 112 
comprised of permeable layers 118,120; imperme- 
able' layer 114; and base 116 are identical to re- 

55 spective elements 12, 18, 20, 14 and 16 described 
above. The second embodiment 100 further in- 
cludes rigid means for maintaining a space be- 
tween the permeable section 112 and the imper- 
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meable layer 114. For example, the spacing means 
may comprise a geogrid having a plurality of 
spaced posts 128 extending upwardly from the 
impermeable layer 114 and supporting thereon the 
permeable layer 112. Channels are formed be- 5 
tween the posts 128 for allowing the water flowing 
through the permeable section 112 to be directed 
laterally towards the opposed sides of the playing 
field (not shown). The posts 128 may, for instance, 
be Integral with an extruded plastic impermeable w 
layer 114. An advantage of using the posts 128 is 
that space is constantly maintained between the 
bottom of layer 120 and the top of impermeable 
layer 114, so that draining of even very small 
amounts of water can be obtained. The shock 15 
absorbing layer 120 may, if so desired, be adhered 
to the posts 128 for enhancing the stability of the 
assembly 110. 

A scrim 130 may to provided between the top 
of the posts 128 and the bottom of the layer of 20 
shock absorbing maienaJ 120 to spread downward 
force evenly over the posts 128 and thereby main- 
tain the structural htognry of the assembly 110. 
Herein, the term *scnm* 1$ cofirod as any layer of 
permeable material, such as ctoth or plastic mesh, 26 
which helps to prevent the posts 128 from damag- 
ing the shock absorbing layer 128. 

Optionally, a venurvj toyer 132 may be pro- 
vided through which vapor and,- or water rising with- 
in the base 116 may escape. T>e venting layer 132 30 
is positioned between the impermeable layer 114 
and the base 116. and may be a geogrid having 
■posts similar to that described above, or a fabric, 
such a venting cloth having the trademark Geoseal 
which is available from Phillips Petroleum. This 35 
permits the release of moisture which may other- < 
wise be trapped beneath the imr>ermeable layer 
114. If desired, the venting layer 132 may be 
bonded or otherwise attached lo the underside of 
the impermeable layer 114. 40 

The assemblies 10.1 10 of the present invention 
provide numerous advantages to previously known 
artificial turf surfaces by eliminating the need for 
costly pipes and draining systems below the play- 
ing field. Water contacting the field is carried down 45 
the slope along the impermeable layer 14,114. 
Normally, the base 16,116 is laterally sloped, away 
from its center to its margins or periphery. A slope 
of approximately 0.5% to 3% is preferred. There- 
fore, water will flow to the longitudinal margins, or so 
edges of the field where means can be provided 
adjacent the edges for collecting the water, such as 
trenches. Although portions of the field may float 
on the layer of water between the permeable sec- 
tion 12 and the impermeable layer 14, the field will 55 
remain stable if anchored at its periphery. 

Another advantage of the present invention is 
that the impermeable section 14,114 prevents wa- 



ter from contacting the base 16, 116. Therefore, the 
base 16,116 may be comprised of packed subg- 
rade stabilized with inexpensive material such as 
lime, bituminous material, fly ash, crushed stone, or 
a mixture thereof, and the problem of water eroding 
subgrade fines (such as sand, clay, salts, etc.) and 
altering the contours of the field fs eliminated. 
Alternatively, the assembly 10,110 may be placed 
on a "natural subgrade" in which the base 16.116 
is comprised of unprepared earth, eliminating the 
need for an asphalt or cement base. 

Also, the space provided between the section 
12,112 and layer 14,114, as well as the venting 
layer 132, acts to promote circulation of air through 
the assembly 10. As a result, less heat will be 
retained on the playing field. 

Claims 

1. An artificial turf assembly, comprising: 

a) a permeable section comprising: 

i) a water-permeable upper layer of artifi- 
cial turf, and 

it) a water-permeable lower layer of 
shock absorbing material positioned be- 
low said upper layer; and 

b) a layer of water-impermeable material 
positioned below said permeable section for 
collecting water passing through said per- 
meable section, said permeable section be- 
ing separable from said water-permeable 
impermeable layer to form a space through 
which said collected water can be trans- 
ported away from said assembly. 

2. The artificial turf assembly of Claim 1 , wherein 
said layer of shock absorbing material has a 
plurality of perforations through which water 
may flow. 

3. The artificial turf assembly of Claim 1. wherein 
said layer of shock absorbing material is an 
open-cell foam. 

4. The artificial turf assembly of Claim 1, wherein 
said water-permeable section has a specific 
gravity less than water. 

5. The artificial turf assembly of Claim 4. wherein 
said permeable section is on said water-im- 
permeable layer in the absence of water pass- 
ing through said permeable section and. 
whereby said space is formed by said water 
being collected between said permeable sec- 
tion and said water-permeable layer so as to 
cause said permeable section to float on said 
water within said space. 
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S. The artificial turf assembly of Claim 1 , wherein 
said water-impermeable layer is comprised of 
rubber. 

7. The artificial turf assembly of Claim 1 , wherein 
said water-impermeable layer is comprised of 
plastic. 

8. The artificial turf assembly of Claim 1, and 
further -comprising a rigid spacing means be- 
tween said permeable section and said layer of 
water-impermeable material for maintaining 
said space in the absence of water within said 
space. 

9. The artificial turf assembly of Claim 1, wherein 
said impermeable layer has a plurality of 
spaced posts extending towards said layer of 
shock absorbing material for maintaining said 
space between said water-permeable section 
and said 

water-impermeable layer in the absence of wa- 
ter within said space. 

10. The artificial turf assembly of Claim 8, and 
further comprising a permeable scrim posi- 
tioned between said 

permeable section and said rigid spacing 
means. 

11. The artificial turf assembly of Claim 1, wherein 
said assembly is capable of being positioned 
on a permeable base, and further comprising a 
venting layer positioned between said 
water-impermeable section and said base to 
provide means for venting water which might 
rise through said base. 

12. The artificial turf assembly of Claim 11, 
wherein said venting layer comprises a sheet 
of venting fabric. 

13. The artificial turf assembly of Claim 9, wherein 
said spacing members are secured to said 
water-permeable section. 

14. An artificial turf assembly for a playing field, 
comprising: 

a) a base which laterally slopes downwardly 
along the longitudinal axis of said field; and 

b) an artificial turf assembly positioned upon 
said base comprising: 

1 ) a permeable section comprising: 
ii) a water-permeable upper layer of 
artificial turf, and 

ii) a water-permeable lower layer of 
shock absorbing material positioned 
below said upper layer; and 



2) a layer of water-impermeable material 
positioned below said permeable section 
for collecting water flowing through said 
permeable section, said permeable sec- 
5 tion separable from said water-imperme- 

able layer to form a space through which 
said collected water can be transported 
from said field. 

io 15. The artificial turf assembly of . Claim 14, 
wherein said base is comprised of packed 
subgrade. 

16, The artificial turf assembly of Claim 15, 
15 wherein said subgrade is stabilized with an 

agent selected from the group consisting of 
lime, bituminous material, fly ash, crushed 
stone, and a mixture thereof. 

20 17. The artificial turf assembly of Claim 14, and 
further comprising means adjacent the longitu- 
dinal edges of said field for collecting water 
flowing through said permeable section. 

25 18. The artificial turf assembly of Claim 14, 
wherein said layer of shock absorbing material 
has a plurality of perforations through which 
water may permeate. 

30 19. The artificial turf assembly of Claim 14, 
wherein said layer of shock absorbing material 
is an open-cell foam. 

20. The artificial turf assembly of Claim 15 t 
as wherein said permeable section is on said 

water-impermeable layer in the absence of wa- 
ter passing through said permeable section 
and is capable of floating upon said collected 
water. 

40 

21. The artificial turf assembly of Claim 20, where 
said permeable section has a specific gravity 
less than 1 .0. 

45 22. The artificial turf assembly of Claim 14, 
wherein said water-impermeable layer is com- 
prised of rubber. 

23. The artificial turf assembly of Claim 14, 
so wherein said water-impermeable layer is com- 
prised of plastic. 

24. The artificial turf assembly of Claim 14, and 
further comprising means for maintaining said 

55 space between said 

permeable section and said water-imperme- 
able layer In the absence of water. 
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25. The artificial turf assembly of Claim 14, 
wherein said water-impermeable layer has a 
plurality of spaced posts extending towards 
said layer of shock absorbing material for 
maintaining said space between said perme- 5 
able section and said 

water-impermeable layer in the absence of wa- 
ter. 



26. The -artrficial turf assembly of Claim 25, and io 
further comprising permeable scrim positioned 
between said permeable section and said 
spaced posts. 

27. The artificial turf assembly of Claim 14, 75 
wherein said is permeable base and further 
comprising a venting layer positioned between 

said water-impermeable layer and said base to 
provide means for venting vapor and water 
which might rise vertically through said base. 20 

2& The artificial turf assembly of Claim 27, 
wherein said venting layer comprises a sheet 
of venting fabric. 

25 

29. The artificial turf assembly of Claim 28, 
wherein said spaced posts are secured to said 
water-impermeable layer. 

30. The artificial turf assembly of Claim 14, 30 
wherein said base is comprised of natural sub- 
grade. 



31. An improvement for an artificial turf assembly 
having a section of permeable material and a 35 
base upon which said section is positioned, the 
improvement comprising a layer of imperme- 
able material positioned between said section 

of permeable material and said base, said sec- 
tion of permeable material capable of being 40 
separated from said layer of impermeable ma- 
terial to form a space through which water 
flowing through said section of permeable ma- 
terial can be carried away from the assembly. 

45 

32. The improvement of Claim 31, wherein said 
permeable section is on said layer of water- 
impermeable material and capable of floating 
upon said water in said space. 

50 

33. The improvement of Claim 32, and further 
comprising rigid spacing means between said 
section and said layer for maintaining said 
space in the absence of water. 
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